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Threshold Order and Likert-Style Questionnaires 
Abstract 
Attention to the structure and sequence order of categories for items employing extended 
category scoring has not received the attention it deserves in the construction of Likert-style 
questionnaires. The importance of threshold order is emphasised through the presentation of 
two examples drawn from actual testing situations. When the "neutral", "not sure" or 
"uncertain" category is incorporated as part of the scoring function the Likert format, 
threshold disorder results which demonstrates that this structure is not conducive to sound 
measurement procedures. The second illustration demonstrates how accounting for extremely 
unlikely responses in a data set, through an examination of threshold order, can assist in 
understanding the meaning of the variable under construction. 
Key words: thresholds, Likert, Rasch, measurement 
Threshold Order and Likert-Style Questionnaires 
Introduction 
A measure of known precision can be constructed from data collected in accordance with a 
conceptual framework and analysed using an appropriate measurement model. Most research 
applying Rasch measurement models to items with ordered response categories report using an 
extension of the simple logistic model (Andrich, 1978, 1985a, 1988; Masters, 1982). Because 
all expressions of the Rasch model for ordered category items are based on the same extension 
to the dichotomous model, this general expression will be referred to here as the extended 
model of Rasch. · Besides providing person free measurement typical of all Rasch models, the 
extended model accounts in a meaningful way for the threshold structure inherent within such 
items. 
The extended model takes the general form for each item i where there are m ordered 
thresholds 'tki , for k = 1, m , on the measurement continuum: 
Pr{ X - x;fl., &, , ,:•} -exp{ x(fl. -6, )-� ,:• }/ y • (1) 
where the score x E{0,1, ... ,m} and the normalising factor is 
The constraints � &, .. 0.0 and �ia .. 0.0 are imposed, without loss of generality, for 
each item i in estimating these parameters. 
Thresholds are conceptualised as a set of boundaries between the response categories of an 
item and specify the change in probability of a response occurring in one or the other of two 
categories separated by each threshold. An examination of the threshold estimates associated 
with items of a test will now be addressed using data drawn from actual testing situations. 
These cases .highlight the ultimate aim of measurement as the quest to obtain meaningful 
descriptions of variables constructed as part of the measurement process. The presentation 
will consider two cases involving different measurement situations. After a brief description of 
the problem, attention will be focussed on how the extended model can be employed first to 
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address the issues raised by the problem and then how this investigation can lead to possible 
solutions for improving the quality of the measure under construction. All item analyses 
reported were undertaken using the computer program ASCORE (Andrich, Lyne & Sheridan, 
1991) which incorporates the extended model. 
Example 1: The Not Sure/Neutral Category 
The Problem 
Many studies involving instruments employing the familiar Likert format for recording rating 
responses include a category variously labelled "neutral", "not sure", "uncertain", and so on. 
Although this category is used, there is evidence that it creates problems. On many occasions, 
however, the "Not Sure" (NS) category, or its equivalent, is retained and becomes an integral 
part of the scoring function, with no further consideration given for the consequences that this 
action has on the validity of the measure being created. Unfortunately, it is known (Andrich, 
1982b; DuBois & Bums, 1975) that the employment of such a category can provide problems 
of a measurement nature as respondents may select this category for a number of different 
reasons, not necessarily because of the neutral stance usually assumed by the location of this 
category in the scoring sequence. 
This paper reports a series of steps which investigate the operation of the NS category in a set 
of Likert-style items. The data for this illustration comes from a study investigating the 
attitude of teachers towards a teaching strategy and using a measuring instrument comprising 
items that tap both general and specific aspects of the strategy. A pretest/posttest repeated 
measures design was employed with a demonstration of the strategy used as the treatment 
between the two occasions. Because some teachers had no exposure to the strategy prior to 
the treatment, it was important from a validity point of view that the NS category be available, 
so that these participants in particular could respond in a non threatening atmosphere to items 
which were specific in orientation to a strategy about which they had no knowledge. The 
measuring instrument employed the familiar Likert response format in which teachers rated 
each item statement by selecting one of the categories in the sequence: 
Strongly 
Disagree 
Disagree Not 
Sure 
Agree Strongly 
Agree 
Further details regarding the design and the final development of the attitude variable for this 
study are available in Sheridan and Hands (1993). 
J 
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The NS Category and Threshold Order 
One way of investigating the influence of the NS category on the quality of measurement 
involves an examination of threshold order across the items. If the NS category operates in a 
manner consistent with the other categories, then the probability of a response in the former 
category for any item would form part of a logical relationship across all categories. In 
particular, the NS category should be neither over-represented nor under-represented as 
disproportion amongst categories can contribute to the reversing of thresholds (Andrich, 
l 982a, l 985a, 1988; Andrich & Schoubroeck, 1989). Threshold disorder, therefore, implies 
that responses across the categories for the items involved are not located in a logical order as 
conceptualised and consequently, need to be investigated as a priority. If the NS category 
attracts a disproportionate number of responses through influences such as ambiguities or 
difficult words or phrases associated with any particular item, then threshold disorder would 
be highly likely and a major factor responsible for this situation would be the presence in the 
scoring function of the NS category. 
The Strategy - Overview 
A preliminary examination of the distribution of responses revealed that the NS category 
attracted considerably more responses in the pretest than in the posttest. This indicated a 
greater commitment to rating the items was present for the posttest than for the pretest 
occasion, and confirmed that the use of the NS category was justified as part of the design 
strategy. The strategy for this investigation involves two main stages. The first stage is 
exploratory and associated with the exisiting data collected as part of the pretest and posttest 
occasions. Any analyses associated with the NS category during this stage are considered 
after the event as all data associated with the NS category would already be collected as part 
of the scoring function. For the second stage of the strategy, the status of the NS category is 
varied within the design of the scoring function and these events are predetermined before the 
data is collected. This means that the presence and location of the NS category within the 
scoring function is manipulated be/ ore the event and so data can be controlled in an 
experimental sense. 
The Strategy - L The Exploratory Stage 
The first step in the exploratory stage of the strategy involves separate item analyses of 
existing data associated with both the pretest and posttest occasions. Here the NS category is 
located in the middle of the scoring function for the sequence as presented earlier. This is the 
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usual situation that is found in studies employing the NS category and the analysis of this data 
. ' ' is, accordingly, an after the event occurrence. An examination of the four threshold estimates 
for all items associated with the two occasions when all five categories are involved showed a 
considerable number ofitems exhibiting reversed thresholds. As Table 1 reveals, there is a 
trend involving the same set of items across both groups, and that the number of items 
exhibiting threshold disorder increases for the posttest occasion. Because the NS category 
was located centrally within the scoring function, it may be that this category was functioning 
more as a genuine "Not Sure"-type category for the pretest than for the posttest occasion. In 
the former situation, a considerable number of responses would be attracted to the NS 
category merely through ignorance of the teaching strategy as expressed in many item 
statements. This would then account for the reasonable degree of consistency evident in 
responses to the scoring function for many of the items in which the threshold values are in 
logical order. The effect of the treatment, on the other hand, would minimise this 'ignorance 
factor' and so allow a variety of extraneous influences to take effect on the posttest occasion. 
Interactions would then be highly likely between these influences and items which contain 
difficult or ambiquous wording and phrases, which in turn would contribute to a 
disproportionate number of responses attracted to the NS category. 
The second step in the strategy associated with the existing data involves suppressing all 
responses in the NS category and treating them as missing data, and then comparing the effect 
on the threshold order both before and after the replacement. Subsequent item analyses on the 
revised data sets for both the pretest and posttest occasions produced a dramatic change in the 
location of the threshold order as the listings in Table 2 reveals. The number of items 
exhibiting reversed thresholds for the two occasions has now been reduced to two and three 
respectively in a set of 40 items. The act of suppressing responses to the NS category would 
appear to have minimised undue influence from extraneous sources. As stated earlier, this first 
stage of the strategy is considered an after the event situation, and while the outcome is 
favourable in terms of a measurement criterion, it is important to also test the response 
outcomes by manipulating the NS category in relation to the scoring function before the event. 
This procedure leads to the next stage of the strategy. 
The Strategy - IL The Experimental Stage 
For the second, or experimental, stage of the strategy the effect of the NS category is 
manipulated before the event, that is, prior to the collection of data. To achieve this, a new 
sample was selected and responses collected using the same 40 item instrument but with 
different response sequences from that given to the pretest/posttest sample. Approximately 
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TABLE I 
Threshold estimates for existing data when the NS category is included as part of the 
scoring function in the sequence Strongly Disagree, Disagree, NS, Agree, Strongly Agree. 
Item Pretest (N=144) Posttest (N=144) 
1 2 3 ,4 2 3 ,4 
1 * -1.16 -1.M 0.72 2.28 * -2.10 0.03 -0.31 2.39 
2 -2.07 -0.49 -0.22 2.78 * -1.73 1.61 -1.66 1.78 
3 -2.00 -0.89 0.6,4 2.25 • -2.29 0.12 -0.17 2.34 
,4 • -1.55 0.0,4 -0.23 1.7,4 • -1.91 1.34 0.10 0.,47 
5 -3.51 -1.27 1.46 3.32 -3.08 -1.10 0.76 3.-41 
6 -2.52 -0.61 0.37 2.77 -1.79 -0.31 -0.25 2.35 
7 • -1.0,4 -0.34 -0.66 2.05 • -1.51 0.2,4 -1.18 2.45 
8 -3.,47 -0.,47 0.65 3.28 -2.15 -0.15 0.21 2.08 
9 • -1.27 -2.13 1.12 2.28 • -1,,47 -2.15 1.38 2.2,4 
10 -1.53 -0.32 -0.21 2.06 • -1.36 0.1-4 -1.2,4 2.46 
11 -1.47 -1.12 -0.15 2.75 -2.15 -0.35 -0.11 2.61 
12 -1.87 -0.49 -0.43 2.78 • -2.34 0.99 -1.63 2.98 
13 • -2.57 -0.29 -0.32 3.18 • -1.96 0.51 -0.87 2.32 
1,4 • -1.33 0.00 -0.70 2.0-4 • -0.89 -0.95 -1.05 2.89 
15 -1.91 -1.81 0.67 3.05 -2.35 -1.38 1.-41 2.33 
16 -1.62 -1.01 0.20 2.-43 • -125 -126 -0.13 2.6-4 
17 -2.48 -0.78 0.2,4 3.01 -1.78 -0.60 -0.08 2.46 
18 -2.03 -0.97 0.25 2.75 • -1.87 0.27 -0.94 2.5-4 
19 -2.13 -0.86 0.29 2.69 -2.68 -0.68 0.71 2.66 
20 -3.22 -0.M -0.07 4.13 • -2.23 0.68 -1.12 2.66 
21 -2.05 -1.08 0.23 2.90 -2.51 -1.26 0.22 3.5,4 
22 -2.68 -0.78 0.6,4 2.82 • -2.53 -0.25 -0.45 3.22 
23 -2.79 -0.90 0.11 3.59 • -2.69 0.46 -0,6,4 2.87 
24 -2.11 -1.67 0.20 3.58 -2.18 -0.60 0.0-4 2.7,4 
25 -2.66 -1.92 0.5-4 4.05 -2.88 -0.85 0.40 3.33 
26 -2.68 -023 -0.12 3.0-4 • -2.-43 1.00 -1.16 2.60 
27 -2.56 -1.37 0.57 3.36 -2.5-4 -0.71 0.80 2.45 
28 -2.33 -1.71 0.51 3.53 -2.46 -1.00 0.79 2.67 
29 -3.03 -1.51 1.19 3.35 -2.11 -0.83 0.13 2.80 
30 * -0.72 -2.25 0.67 2.29 • -0.73 -1.88 -0.01 2.63 
31 -1.70 -1.65 -0.05 3.40 -1.99 -1.96 0.43 3.52 
32 -1.90 -1.06 0.17 2.78 -1.73 -0.88 -0.43 3.0,4 
33 -1.89 -1.26 0.31 2.M * -2.50 -0.06 -0.10 2.66 
34 -2.5-4 -1.87 0.80 3.61 -2.2,4 -0.96 0.69 2.51 
35 * -1.67 -2.06 0.81 2.91 -3.05 -1.0-4 1.12 2.97 
36 -2.13 -1.42 1.03 2.53 -2.37 -0.92 0.,48 2.81 
37 -2.51 -0.87 0.47 2.90 -2.05 -0.65 -0.58 3.29 
38 -2.89 -0.95 0.82 3.01 • -2.-40 0.06 -0.-45 2.80 
39 -1.93 -1.17 0.06 3.05 -1.49 -0.73 0.02 2.21 
40 -2.24 -1.34 0.46 3.12 -2.18 -0.88 -0.22 3.28 
* indicates disordered thresholds 
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TABLE2 
Threshold estimates for existing data when the NS category is converted 
to missing data for the pretest and posttest occasions 
Item Pretest (N=119) Posttest (=141) 
1 2 3 1 2 3 
1 * -1.17 -1.40 2.57 -2.17 -0.37 2.54 
2 -2.24 -0.65 2.88 -1.96 0.13 1.84 
3 -1.92 -0.32 2.24 -2.49 0.07 2.42 
4 -1.69 0.37 1.32 * -2.21 1.57 0.64 
5 -3.65 0.06 3.60 -3.36 -0.23 3.59 
6 -2.28 -0.22 2.50 -2.16 -0.36 2.52 
7 -1.17 -0.80 1.97 -1.84 -0.68 2.52 
8 -3.42 0.17 3.25 -2.11 -0.09 2.20 
9 -2.06 -0.95 3.01 -1.31 -1.18 2.49 
10 -1.50 -0.32 1.82 -1.78 -0.63 2.42 
11 -1.32 -1.24 2.56 -2.28 -0.63 2.91 
12 -1.84 -0.54 2.38 -2.82 -0.32 3.14 
13 -2.45 -0.29 2.74 -2.40 -0.10 2.50 
14 -1.86 -0.73 2.59 * -1.08 -1.92 3.00 
15 -2.33 -0.86 3.19 -2.63 0.18 2.46 
16 -1.31 -1.10 2.41 -1.55 -1.16 2.70 
17 -2.46 -0.50 2.96 -2.11 -0.57 2.68 
18 -2.20 -0.75 2.95 -2.04 -0.89 2.92 
19 -2.30 -0.49 2.79 -3.34 0.12 3.22 
20 -3.22 -0.69 3.91 -2.73 -0.10 2.83 
21 -1.97 -0.78 2.75 -2.93 -1.02 3.95 
22 . -2.61 0.02 2.60 -2.99 -0.61 3.59 
23 -2.97 -0.46 3.43 -3.20 0.21 2.99 
24 -2.22 -1.02 3.25 -2.51 -0.26 2.77 
25 -2.99 -0.95 3.95 -3.33 -0.14 3.47 
26 -2.69 -0.09 2.78 -2.87 0.16 2.71 
27 -2.59 -0.40 2.99 -2.78 0.36 2.42 
28 -2.68 -0.64 3.32 -2.89 0.15 2.74 
29 -3.03 -0.63 3.66 -2.41 -0.65 3.07 
30 * -0.32 -2.87 3.19 * -0.63 -2.39 3.02 
31 -2.06 -1.87 3.92 -2.52 -1.52 4.04 
32 -2.11 -0.75 2.86 -1.90 -1.36 3.26 
33 -1.78 -0.63 2.41 -2.76 0.05 2.72 
34 -2.64 -0.92 3.55 -2.69 -0.06 2.75 
35 -1.61 -1.17 2.78 -3.27 0.19 3.09 
36 -2.09 -0.21 2.31 -2.63 -0.15 2.79 
37 -2.23 -0.29 2.52 -2.28 -0.91 3.18 
38 -3.04 -0.16 3.20 -2.39 -0.52 2.91 
39 -1.63 -1.13 2.76 -1.73 -0.52 2.25 
40 -2.25 -0.73 2.97 -2.43 -0.95 3.38 
"' indicates disordered thresholds 
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half of the experimental sample were presented with a response sequence in which the NS 
category appeared to the right of the normal Likert sequence as follows: 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
while the remainder of the sample were denied access to the NS category at all: 
Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
Not 
Sure 
It should be noted that the same testing conditions were employed for the experimental sample 
as for original sample at the posttest occasion, where all respondents were exposed to the 
treatment prior to the data collection. 
The subsequent item analysis undertaken on the experimental sample involved one step only. 
In this situation, three thresholds only were estimated, those associated with the four 
categories of Strongly Disagree, Disagree, Agree, and Strongly Agree. This was the default 
situation for that part of the experimental sample where the NS category was not made 
available at all, and was the situation created for the remainder of the sample where all NS 
responses were converted to missing data. As Table 3 reveals, a low number of items were 
found to exhibit threshold disorder. This compared favourably with the situation for the 
original sample involving the pretest/posttest occasions. Because comparable outcomes have 
resulted from both apriori and post-priori manipulations of the NS category, the technique of 
suppressing responses in the NS category by replacing them with missing data, and using the 
responses from the remaining four categories to calibrate the instrument, appears justified. 
The small number of items exhibiting threshold disorder can now be considered in association 
with the normal scoring function as part of the remainder of the item analysis for calibrating 
the measuring instrument. 
When the NS category was converted to missing data, it was noted that a number of 
respondents in the original sample associated with the pretest/posttest occasion had very few 
scores located in the remaining Strongly Disagree to Strongly Agree categories across all 
items. For the pretest occasion, 25 records had missing responses numbering more than half, 
but only 3 such records were detected for the posttest. Upon closer examination, all 25 
teachers in this classification were from a group identified as having never seen the teaching 
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TABLE 3 
Threshold estimates for the experimental sample when the NS category is omitted or 
the NS responses collected are converted to missing data 
NS data suppressed NS not included 
Item (N=167) (N=108) 
1 2 3 1 2 3 
1 -1.51 -0.47 1.98 -4.29 0.26 4.03 
2 -1.44 0.26 1.18 -2.94 0.19 2.76 
3 -2.09 -0.05 2.14 -3.70 -0.18 3.88 
4 -1.48 0.33 1.14 -3.50 0.39 3.12 
5 -2.52 0.40 2.12 -4.15 -0.36 4.50 
6 -1.43 0.39 1.04 -3.37 -0.56 3.94 
7 -1.50 -0.31 1.80 -2.47 -0.19 2.67 
8 -2.01 0.21 1.80 -4.53 -1.37 5.90 
9 -1.15 -0.80 1.96 * -2.22 -2.74 4.96 
10 -1.58 -0.30 1.88 -1.90 -0.40 2.30 
11 -0.99 -0.65 1.64 -3.34 -1.20 4.54 
12 -1.55 -0.13 1.68 -3.24 -1.42 4.66 
13 -1.05 0.09 0.96 -2.77 -0.98 3.75 
14 * -0.69 -1.47 2.16 -1.65 -1.60 3.25 
15 -1.71 0.35 1.36 -3.81 -0.25 4.06 
16 -0.73 -0.54 1.28 -2.29 -0.71 3.00 
17 -1.02 -0.84 1.85 -2.18 -0.57 2.75 
18 -1.13 -0.63 1.76 -2.36 -0.45 2.81 
19 -1.12 -0.90 2.03 -3.45 -0.21 3.66 
20 -1.49 0.14 1.35 -3.54 -0.85 4.40 
21 -2.16 -0.28 2.44 -3.61 -0.72 4.33 
22 -1.72 -0.18 1.90 -3.20 -1.02 4.22 
23 -2.26 0.64 1.62 -3.66 -0.37 4.02 
24 -1.52 0.18 1.33 -2.76 0.41 2.34 
25 -1.96 -0.03 1.99 -4.84 0.29 4.56 
26 .. -1.73 1.14 0.59 -3.29 -0.95 4.24 
27 -1.75 -0.10 1.86 -3.97 -0.01 3.97 
28 -1.99 0.24 1.75 -4.03 -0.96 4.99 
29 -1.63 -0.17 1.80 -2.82 -1.15 3.97 
30 .. -0.57 -1.18 1.74 -1.73 -1.57 3.30 
31 -1.39 -1.26 2.65 -2.24 -2.00 4.24 
32 -1.57 -0.61 2.18 -3.47 -2.59 6.06 
33 -1.86 0.07 1.79 -3.92 -0.45 4.37 
34 -1.84 -0.23 2.07 -4.41 -0.43 4.83 
35 -2.02 -0.68 2.70 -3.84 -0.70 4.53 
36 n1,30 -0.26 1.56 -4.18 -0.22 4.40 
37 -1.11 -0.64 1.75 -2.42 -1.16 3.58 
38 -1.30 -0.54 1.84 -1.74 -1.14 2.87 
39 * -0.60 -1.08 1.68 -2.36 -0.36 2.72 
40 -1.65 -0.43 2.07 -3.31 -0.42 3.73 
"' indicates disordered thresholds 
strategy prior to this study. This outcome was again consistent with the logic of the situation 
in that many participants were unable or unprepared to comment on the teaching strategy prior 
to viewing the demonstration of the strategy. The precision of the estimates for subsequent 
analyses was therefore not compromised by using records containing too many missing data 
points. Further, it was possible to accommodate genuine "Not Sure" responses to specific 
items thus maximising attempts to obtain genuine responses to the remaining more general 
items. 
Example 2: Extreme Responses and Threshold Order 
Problem 
When constructing variables using Rasch models, it is necessary to have the data conform to 
the model. One aspect, that of threshold order, has been discussed. Another aspect, more 
familiar, is the statistical test of fit. In this example, these two criteria are studied 
simultaneously. When pursuing an explanation of threshold disorder during the process of 
constructing a variable, it is important that quality data be involved in this quest. By this is 
meant the need to ensure that extremely unlikely responses to items are not allowed to mask 
any trends that may be present. Specifically, extremely unlikely responses contribute to a poor 
definition of the variable. 
Extremely unlikely responses are those that occur through some artifact or interaction between 
the person and particular items only and are not considered part of the main response pattern 
that characterises the person over the majority of items present in a test. For this second 
example, threshold disorder is examined in relation to extremely unlikely responses and how 
accounting for such anomalies on responses can assist in an understanding of the variable 
being constructed. This illustration uses data collected for attitudes associated with the home 
environment of adolescents and was part of a study investigating adolescent occupational 
aspirations (Sheridan & Waugh, 1993). 
The Strategy 
The strategy of identifying and accounting for extremely unlikely responses involves the 
following steps. First, an initial item analysis is undertaken on the original data, and an 
expected value: 
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for each person (v)-item (i) contact obtained from the probability outcome (p) available by 
inserting in equation ( 1) the parameter estimates for each person, item. and threshold, where m 
and x have the same meaning of threshold number and score respectively. Next, a 
standardised residual is calculated by comparing the difference between the expected value and 
the observed value x
vi 
with the variance of x
vi 
according to the relationship 
where the variance is obtained from the relationship 
This residual has an expectation of O and a variance of 1. If the value obtained for this statistic 
lies outside a predetermined range, then the observed response associated with the statistic is 
classified as an extremely unlikely response from that person for the particular item involved. 
This procedure is undertaken for each person-item contact and a new, or amended, data file 
created whereby all extremely unlikely responses are written as missing data. Nonnal item 
analysis procedures then continue using this amended data file. For the example presented in 
this paper, the criterion value is set at 2.0, so that any standardised residuals falling outside the 
range from -2 to +2 would identify responses to be classified as extremely unlikely. 
Adolescents were asked to rate their perceptions of the relationship they had with their parents 
or guardian as part of their home life. Part of the interest in this study was the way 
adolescents of the 1990's reacted to items written decades earlier for an instrument developed 
in the 1950's (Devereux, Bronfenbrenner & Suci, 1962). The data collected from this 
instrument related to eight items associated with the following five-point Likert-style scale: 
Practically 
every day 
Most 
days 
Some 
days 
Rarely Never 
and twelve items associated with a similar five-point Likert-style scale rating sequence of: 
In every 
case 
In most 
cases 
In some 
cases 
Seldom Never 
Two sets of responses were collected for these items, one relating to the father's influence and 
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TABLE 4 
Threshold estimates for Father (F) and Mother (M) aspects of Home Environment for 
all responses and with extremely unlikely responses removed using the rating scale 
I Practically every day I Most days I Some days I Rarely I Never I 
(N = 509) 
ITEM All �- Extnime � OmlHlld  
Statemant Code"* 2 3 4 2 3 4 
Spanked me Fa01 . - 0.21 - 0.92 - 0.35 1 .48 .. t20I - 0.30 2.10 
Mo01 . - 0.33 - 0.46 - 0.42 1 .21 � !ii - 0.15 1 .88 
Scolds me 11nd yells Ill me Fa02 . - 0.12 - 0.86 - 0.35 1.33 - 1 .29 - 0.88 0.20 1.97 
Mo02 . 0.10 - 1 .12 - 0.30 1 .31 - 0.98 - 0.88 0.05 1.81 
Expects me lo help 11rouod hot.a Fa03 - 0.52 - 0.35 0.36 0.50 - 0.82 - 0.48 0.17 1 .13 
Mo03 - 0.96 - 0.39 0.64 0.70 - 1 .41 - 0.82 0.40 1 .64 
Nags lll me  Fa04 . - 0.11 - 0.73 o.az 0.82 - 0.82 - 0.53 0.14 1 .21 
Mo04 . - 0.19 - 0.57 0.17 0.59 - 0.53 - 0.51 0.01 1 .0:Z 
Slllpped me Fa05 . 0.15' - 0.30 - 0.37 0.52 · 0.37 1 .75 
Mo05 . 0.44 - 0.02 - 0.79 0.37 - 0.17 1 .50 
1118Hlts I get perticulartf good ll1llll'1a! In school Fa06 - 0.59 0.07 0.10 0.42 - 0.89 - 0.18 0.27 0.59 
Mo06 - 0.83 - 0.04 0.21 0.48 - 0.83 - 0.24 0.29 0.78 
Expects me lo keep own things In good order Fa07 - 0.57 - 0.07 0.11 0.54 - 0.73 - 0.25 0.24 0.74 
Mo07 . - 0.87 - 0.13 - 0.14 0.95 - 0.89 - 0.47 0.21 1 .15 
Threlllened lo 11p11nk me Fa08 . 0.24 - 0.52 - 0.19 0.48 - 1.05 - 0.43 0.31 1 .17  
Mo06 . 0.511 - 0.11 - 0.24 0.49 - 1.08 - 0.47 0.30 1 .25 
**Key: Fa = father; Mo = mother • threshold estimates show disorder 
one to the mother's, making 40 items overall. The threshold estimates and other relevant 
information pertaining to the two sets of 20 items were obtained by running an analysis on the 
one test containing all 40 ordered response category items collectively. 
For ease of presentation, the analysis is considered separately for the two types of rating scales 
illustrated earlier. Table 4 displays the threshold values for the eight items associated with the 
rating sequence from "Practically every day" to "Never", and has the father and mother aspects 
grouped in pairs for each item. When the complete set of responses are used, threshold 
disorder is extensive and, apart from item Mo07, this disorder is grouped for both parents 
across the same items. When the extremely unlikely responses are replaced as missing data 
and a second analysis undertaken, the threshold disorder diminishes to the same two items 
across both parents. Examination of the statements for these items reveals that the item pairs 
Fa01-Mo01 ("Spanked me") and Fa05-Mo05 ("Slapped me") refer to physical violence, and 
are the only ones in the test to do so. What is immediately evident here from a measurement 
perspective is that the two item pairs pertaining to acts of physical violence do not belong with 
the remaining items. To ascertain why this is so begs different questions. From a sociological 
perspective, it may be that this aspect of child rearing is no longer relevant in the 1990's, but it 
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TABLE S 
Number of Responses per category for Father (F) and Mother (M) aspects of Home 
Environment for for all responses and with extreme response removed using the ratings 
I Practically every day I Most days I Some days I Rarely I Never I 
Frequency 
0- i g i  nal sarrpl e, no rri ss i  ng dat a 
ITEMS 
Categories F801 Mo01 Fa02 Mo02 Fa03 Mo03 F804 Mo04 F805 Mo05 Fa06 Mo06 F807 Mo07 Fa06 
0 
1 
2 
3 
4 
(missing data) 
Total (N = 509): 
Frequency 
1 35 160 
138 177 
1 34 126 
66 34 
36 12 
0 0 
509 509 509 509 509 509 509 509 
Ext r errel y uni i kel y r esponses suppr essed 
ITEMS 
Categories F801 Mo01 Fa02 Mo02 Fa03 Mo03 F804 Mo04 F805 Mo05 Fa06 Mo06 F807 Mo07 
0 5 1 5  133 160 26 91 122 1 32 143 200 
1 21 31 138 177 48 96 149 1 53 1 49 160 
2 1 04 129 134 126 138 147 106 1 12 1 07 85 
3 239 222 66 25 165 108 79 68 67 42 
4 1 1 5  85 24 3 1 02 45 41 27 33 6 
(missing data) 25 27 H 1 8  30 22 12  1 7  10  16  
Total (N = 509): 489 493 484 482 495 491 479 487 488 484 497 492 499 493 
may not have been relevant in the l 950's either, when these items were first placed in this 
instrument. Of more immediate concern is the measurement perspective for this outcome, and 
an examination of the distribution of responses across the different item categories would be 
instructive. 
The disorder for the two item pairs is localised across the "Never" and "Rarely" categories, as 
indicated by the shading in Table 4. The source of disorder becomes clearer when the 
response frequencies across all categories are examined using a display as in Table 5. When 
the original set of data responses is considered (as presented in the top half of the Table 5), the 
five response categories account for all responses, but when the extremely unlikely responses 
FIII08 
5 
12 
63 
160 
247 22 
487 
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are suppressed, the size of the missing data created is specified in the last line of the second 
display. Threshold order is obtained for the three sets ofitem pairs (Fa02-Mo02, Fa04-Mo04 
and Fa08-Mo08) because a high, disproportionate number of responses present in the extreme 
categories of "Never" and "Rarely" for the original sample are decreased when the extremely 
unlikely responses are removed. The resulting response distributions are now in accord with 
the scoring function. On the other hand a low, disproportionate number of responses in these 
same two categories for the two item pairs Fa01-Mo01 and Fa05-Mo05 deteriorate further 
when the extremely unlikely responses are supressed. This ensures that the threshold disorder 
remains for these four items. · From the evidence presented, the items associated with physical 
violence are unable to attract a sufficient number responses across all item categories in a 
manner that is consistent with the variable as defined by the remaining items. 
A similar analysis outcome is observed for the twelve items associated with the rating 
sequence from "In every case" to "Never". Table 6 reveals that only 4 out of24 items have 
the correct threshold order when the original calibrating sample is employed. When the 
extremely unlikely responses are supressed, only 7 of the 24 items continue to exhibit 
threshold disorder, with clustering as Father-Mother pairs again evident for 6 of these items 
(with a slight anomoly evident for item Mol l ,  the mother aspect). As with the first set of 16 
items, the strategy of removing extremely unlikely responses has again transformed a 
disordered situation into one in which a meaningful interpretation could be placed on the 
variable structure. The three problem item pairs imply a punishment aspect in association with 
a tension factor created by reference to the adolescents' peers. 
In contrast to the earlier 16 item set (in Table 4), the disorder for the three item pairs in the 24 
item set (in Table 6) is localised at the opposite end of the rating scale across the categories 
"In most cases" and "In every case". This asymmetry between item groups as identified by the 
model suggests likely avenues for further investigation, such as a possible interaction between 
a negative and positive orientation in item statements. Alternatively, the almost total exclusion 
of responses in the categories at one end of the rating scale for the problem items may reflect a 
target problem. For example, statements such as "spanked me" and "slapped me" would 
appear to represent behaviour associated almost exclusively with pre-adolescent children. The 
very act of reassessing the item statements according to the prognosis outlined would 
inevitably lead to a more meaningful interpretation of the variable home environment. 
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TABLE 6 
Threshold estimates for Father (F) and Mother (M) aspects of Home Environment for 
all responses and with extremely unlikely response removed using the rating scale · 
I In every case I In most cases I In some cases I Seldom I Never I 
(N =  509) 
ITEM Alt Responses E>dreme Reepcrl8eG Omitted 
statement Code*" 2 3 4 2 3 4 
As p!Mlillhmeri, takes rlNt!I{ flMX.lite things Fao9 • -0.42 -0.15 0.34 0.23 -1.26 -0.19 0.54 0.91 
Mo09 • -0.32 -0.31 0.50 0.13 -1.51 -0.08 0.72 0.84 
When I nuit do aomelh�, e>cplains wt1{ F1110 -0.97 -0.18 0.35 0.80 -1.22 -0.26 0.48 1.01 
Mo10 -0.90 -0.20 0.37 0.72 -1.15 -0.27 0.44 0.97 
Helps with honEwork when don't understand F1111 • -0.04 0.16 -0.10 -0.02 -0.11 -0.01 0.05 0.07 
Mo11 . 0.01 -0.02 -0.19 0.20 . -0.03 -0.15 -0.08 0.24 
When punillhing me, e>cplains wt1{ F1112 . -0.23 -0.03 0.34 -0.08 . -0.-46 0.02 
Mo12 • -0.24 -0.06 0.45 -0.18 . -0 . .{'f 0.06 
Insists I get permission befOle goil\"j to cinema F1113 . 0.03 0.12 0.00 -0.15 -0.12 -0.01 0.06 0.08 
Mo13 • 0.00 0.08 -0.08 0.00 -0.27 -0.14 0.07 0.35 
Demllnde thllt I do better lhlln other children F1114 • -0.21 -0.15 0.75 -0.39 • -0.88 0.29 
Mo14 • -0.11 -0.18 0.58 -0.29 . -0.61 0.17 
le there for me when I need him/her F1115 • -0.08 -0.14 0.06 0.15 -0.40 -0.34 0.03 0.72 
Mo15 • -0.19 -0.22 0.02 0.40 -0.65 -0.-46 0.10 1 .02 
I can talk with him'her llbol.t fM!fYlhil\"l F1116 • -0.51 -0.26 0.48 0.29 -0.80 -0.14 0.33 0.61 
Mo16 -0.51 -0.27 0.29 0.49 -0.77 -0.34 0.21 0.90 
W11ru to 1cno,v eiactly hati I epend ITT( money Fa17 • -0.12 -0.26 -0.08 0.44 -0.67 -0.27 0.20 0.74 
Mo17 • -0.14 -0.28 -0.14 0.56 -0.38 -0.36 0.01 0.73 
T eachenl me things which I want to learn F1118 • -0.86 -0.06 0.59 0.13 -0.90 -0.09 0.41 0.58 
Mo18 -0.60 -0.'49 0.37 0.71 -0.89 -0.53 0.18 1.24 
Contorts me ind helps me when I hllve troubles Fa19 • -0.19 -0.23 0.48 -0.08 -0 . .{'f -0.10 0.18 0.38 
Mo19 • -0.26 -0.«3 0.70 0.00 -0.77 -0.57 0.10 1.24 
As p!Mlillhmenl, forbids me to play with ITT( friends Fa20 • -0.32 0.09 0.28 -0.05 . -1 .15 0.08 
Mo20 • -0.34 0.02 0.38 -0.08 . -1.22 0.11 
••Key: Fa = father, Mo = mother • threshold estimates show disorder 
Overview 
This paper aimed to demonstrate the importance of threshold order in creating variables 
associated with items involving ordered category scoring functions. An examination of 
threshold order for items employing the Not Sure or Neutral category has provided strong 
empirical evidence for the need to observe caution with this type of structure. A strategy 
involving missing data provides a practical solution for handling this problem if such a 
category is required as, for example, in the illustration given in Example 1. Additional insights 
into the problems encountered when addressing threshold disorder, and how the situation can 
be improved by examining extremely unlikely responses in a data set, was addressed in 
Example 2. Both examples revealed the power and simplicity available with the extended 
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model as a means of exploring a range of measurement problems associated with items 
employing ordered categories. 
Knowledge of threshold order for items with ordered categories was shown to provide 
important diagnostic properties for the construction of variables. To appreciate the merit of 
the extended model as a measurement model for items with ordered categories, it is important 
to examine the role that the threshold parameters play in assessing order among categories for 
an item. Threshold order is an informative indicator in this regard, especially as this ordering 
in not a requirement of the solution algorithm for the model (Andrich, 1985a, 1988). If the 
thresholds are disordered, then evidence of misfit to the construction of the model is present 
and the source of this misfit must be investigated as a matter of priority. As demonstrated in 
this paper, additional insights governing an understanding of the meaning of the variable under 
construction is the reward. 
The two examples concentrated on the threshold estimates and their direct relationship to the 
category sequence specified by the familiar Likert-style format. Other measurement situations, 
involving dependence between items (Andrich, l 985b ), combining tests and accounting for 
severity of markers and judges (Andrich & Tognolini, 1988), can be addressed by employing 
the reparameterised form of the category coefficient. While emphasis has been place upon 
threshold order as a priority in any item analysis, this does not imply that attention to the other 
more familiar aspects of item analysis are diminished in any way. The point made in these two 
examples is that attention to threshold order is a necessary first step in any item analysis. 
These cases were selected from a variety of real testing situations to emphasise the role that 
threshold order plays in the construction of variables and how efforts to resolve threshold 
disorder can lead to meaningful interpretations of variables to be measured. 
The extended model of Rasch has been shown as a versatile model capable of addressing a 
wide range of measurement situations. Exploration of the full capability of this model is still 
not fully appreciated, and the applied research situations used in this paper illustrate only part 
of the scope of the model. What should be emphasised in conclusion is the power of the 
model to accommodate many different situations within the one formulation. 
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